dependency relation between session performance and total daily intake. The dependency relation between responding and total food consumption is diminished in one case by providing a substitute in the form of an external source of food (Hursh et aI., 1989) , and in the other case, by imposing a constraint on consumption via limiting session duration (Hall & Lattal, 1990; Hursh, 1978) . Thus, regardless of session length, open economies were defined by the two procedures, illustrating the complexities of defining open and closed economies (e.g., see Collier, 1983; Hall & Lattal, 1990; Hursh, 1980) . The availability of substitutes has been well established in the literature as an important factor distinguishing open from closed economies (e.g., Collier. 1983; Green & Freed, 1993; Hursh, 1980; Hursh et aI., 1989) .
In the Hursh et al. (1989) study, monkeys worked in 12-hr long sessions and received different amounts of external food in different conditions. In Experiment 1, the external food was provided immediately after the session whereas, in Experiment 2, it was provided after four 1hr work periods distributed across the 12-hr period in one or four blocks of free food. The results showed systematic decreases in food consumption and responding during work sessions with increasing amounts and immediacy of external food. Timberlake (1984) reported a study, however, in which two rats working under progressive-ratio (PR) schedules were insensitive to the availability of external sources of food at various intervals following work sessions. In that study, the rats had access to food twice during each 24-hr period, first, during 1-hr work sessions from the PR schedules. and second, during periods lasting up to 1 hr of free-food access occurring at intervals ranging from 1 to 23 hr following work sessions. Work-session responding was sensitive to the availability of external food only when the free-food sessions immediately preceded the work session. Indeed, the rats behaved as though they were in a closed economy when the delay times of 1 or 2 hr were in effect, increasing their work-session response output with decreases in food intake under conditions of increasing response requirement. Timberlake's (1984) results appeared to question the significance of the molar dependency between work-session responding and daily food consumption, which is the defining characteristic of a closed economy (Hursh, 1980) , because the availability of external food from the free-food sessions diminished the dependency.
In the Hursh et al. (1989) study, the independence between responding and food consumption defined open economies (Hursh, 1980) . By increasing the amount of external food relative to work periods, the economies increasingly were more open compared to the strictly closed economy established in baseline where no free food was available. For example, when 1/3 and 2/3 of baseline intake were provided independent of work-session performance, the economies were 33% and 67% open, respectively (Experiment 1). However, when the immediacy to free food was manipulated (Experiment 2), the proportion of food obtained outside the work sessions was not reported and hence the degree of "openness" of the economies cannot be quantified. Their results nevertheless provided strong evidence for the observation that the open and closed economy distinction best represents a continuum of conditions of independence between the subject's performance during test sessions and dally food consumption (e.g., Hursh, 1980) . When combinations of available earned and unearned food alter the degree of independence between performance and consumption (Imam, 1993; Imam & Hursh, 1991) , the economic condition becomes more or less open. To quantify how open or closed an economy is, Imam (1993) proposed the independence quotient (or 100) with the general form:
(1 )
where Eu represents extrasession unearned food, Wu represents withinsession unearned food, and Tc represents total daily food consumption. The terms of T c depend on the combination of food sources. It may include within-session earned (We) and unearned (Wu) food, and/or extrasession unearned (Eu) food (see Imam, 1993, for details) .
The 100 has proven useful in describing the economic continuum defined by various amounts of concomitant food provided for pigeons (Imam, 1993) and rats (Imam & Hursh, 1991) working in various session durations. In accordance with an economic-continuum perspective, an inverse relation between response output and 100 was observed with at least 80% of the variance accounted for when within-session responseindependent food was provided. Because Imam and Hursh (1991) employed unsignaled concomitant variable-time (VT) pellets they were less discriminable (e.g. , Davison & Tustin, 1978) from earned pellets in 4hr and 24-hr sessions. Discriminability, however, should improve the substitution effects of unearned food (see, e.g., Green & Freed, 1993) .
Extrasession food usually is discriminable from earned food because it is provided outside of test sessions (e.g., Hursh et ai, 1989; Timberlake, 1984) . If the poor variance reported by Imam and Hursh (1991) was due to lack of discriminability of earned from unearned food pellets in the 4-hr sessions, then providing external sources of food should enhance the substitution effect, and hence, the variance accounted for.
One important difference between the Hursh et al. (1989) and the Timberlake (1984) studies was that the species studied was different: Rhesus monkeys (Macaca mulata) and Sprague-Dawley rats, respectively. If the results of Timberlake showed species-specific effects (see 1984, p. 123), the temporal distance of available substitutes should produce no differential effects on work-session responding and/or food consumption. The present study is a systematic replication of the Hursh et al. (1989) study using rats as partiCipants. We varied the amount of response-independent food provided outside test sessions according to fixed-time (FT) schedules in different conditions for rats following 4-hr long sessions. Responding during work sessions was maintained by a single FR schedule. The external food sources either occurred in blocks interspersed with short work periods (Experiments 1 and 3), or in a single block at the end of a 4-hr work session (Experiments 2 and 4) . The latter condition represented a less immediate access to external food (cf. Timberlake, 1984) ; the multiple blocks of external food in the former condition were more immediate, and enabled us to assess enhancements of the substitution effect provided by shorter delays to external food. If as Timberlake concluded rats treated ''the work session as an entirely selfcontained world" (1984, p. 121) , the different amounts and immediacy of external food should not alter responding. Otherwise, responding and consumption should decrease systematically as increasing amounts of external food are available and the time to obtain them reduced .
Experiment 1
The present experiment replicated some conditions in Experiment 2 of the Hursh et al. (1989) study. In that experiment, monkeys worked in four 1-hr sessions interspersed with 5-min periods of continuous reinforcement. This condition produced the greatest decrease in responding and consumption in that study. In the present experiment, shorter work periods were used for rats, interspersed with 5-min periods of FT-pellet deliveries. Compared to the unsignaled concomitant pellets used by Imam and Hursh (1991) , the use of blocks of FT pellets in the present experiment provided improved discriminability of unearned food from earned food. This should enhance the substitution effects of unearned food and hence the rather poor variance accounted for by the correlation between responding and 100 caused by the lack of discriminability of the concomitant food pellets. Note that in the present study, 100 was calculated using the formula EJ(W e + Eu) based on Equation 1 above (Le., with Tc = (We + Eu); see Case 0 in Imam, 1993) .
Method Subjects
Two naive, male Sprague-Dawley rats (Zivic Miller Laboratories, Allison Park, PA.), R11 and R31 , weighing about 294 g and 336 g respectively, and approximately 90 days old at the start of the study, lived continuously in standard operant rat chambers. Water was available at all times in a bottle located on the right wall.
Apparatus
Standard operant rat chambers (Coulbourn Instruments, Allentown, PA) measuring 29.5 cm (length) by 24.2 cm (breadth) by 29.3 cm (height) were used. Each chamber contained two levers, only one of which was operative during the experiment. The operative lever was located 7 cm from the floor and 2.2 cm from the left wall. A red light located 3.8 cm above the operative lever was on at all times during sessions except upon food-pellet deliveries. The food hopper, connected to a pellet dispenser located behind the work panel, was centered behind a 4.1-cm by 3.2-cm aperture, 1.6 cm from the floor. We used 45-mg dust free pellets obtained from Noyes (Lancaster, NH) . The chambers were illuminated by a 5-W white houselight centered on the work panel approximately 2.5 cm from the ceiling. The houselight was turned on at the start of the session and remained on until the end of the session, except during pellet deliveries in work periods and during FT-pellet delivery periods when it blinked. The procedures were programmed and data collected by a PDP 11n3 minicomputer operating under SKED 11 software (Snapper & Inglis, 1985) . A ventilation fan masked extraneous sound.
Procedure
The rats were placed in their respective chambers and were magazine trained. No further training was conducted. Lever pressing was maintained initially by a continuous reinforcement schedule. The response requirement was then increased in steps until lever pressing was maintained under an FR 45 schedule for each rat. Sixteen 15-min work periods under this schedule were interspersed with 5-min periods of either extinction (EXT) or FT-pellet deliveries per day. The EXT schedule defined an FT-oo control condition in which no FT pellets were provided. The FT-oo condition was implemented first for each rat to provide an estimate of the fixed number of pellets delivered per FT component in subsequent conditions. In the subsequent conditions, FT 120-s, 30-s, 15-s, and 10-s schedules delivered 32, 144, 304, and 464 additional performance-independent pellets per day in different conditions for each rat. Table 1 presents the sequence of conditions, the schedules in effect in each condition, the number of sessions per condition, and mean body weight for each rat. Each rat was exposed to a different sequence of conditions, and the FT 10-s and 30-s conditions were repeated for R11 and R31 respectively. Each condition remained in effect until the overall rate of responding stabilized over 6 days after at least 7 days of exposure. Stability occurred when two consecutive 3-day means were within 5% of the overall 6-day mean. Rats were weighed before the start of each session and sessions were conducted 7 days a week.
Results and Discussion
Data presented for each rat are from the last 6 days of each condition. Figure 1 presents daily total number of lever presses and 100 across the conditions of FT-schedules providing different total amounts of external food for each rat. Figure 1 shows that, for both rats, lever pressing decreased and IDQ increased systematically with increasing availability of external food. was similar to that defined for one rat (100 = .84) under a concomitant FR 50 VT 60-s schedule in the 4-hr session (R5 in Imam & Hursh, 1991) . In the latter study, the economy was not as open for two other rats (R3 and R6) under the VT 60-s condition, although strictly open economies (100 ~ .99) were defined for them under a VT 12-s condition.
These results show that, consistent with previous reports (Hursh et aI., 1989; Imam, 1993; Imam & Hursh, 1991) , lever presses were inversely related to how open the economies were; the more open the economy, the lower the number of lever presses. Table 2 presents the results of linear regression analyses conducted for total number of lever presses and IDOs for each rat. The results show very strong, negative correlations between responding and 100 with at least 90% of the variance accounted for (,2). These. results contrast well with those obtained with unsignaled concomitant VT pellets (Imam & Hursh, 1991) and support the claim that the substitution effect would improve with discriminability (e.g., Green & Freed, 1993) . Contrary to Timberlake's (1984) findings, the present experiment demonstrated sensitivity to the presence and varying amounts of external food on responding during work sessions. One important difference between this experiment and Timberlake's (1984) study that may account for the different results is that presentations of external food sources were interspersed with work sessions of shorter duration than in the latter study. Another difference that may account for the difference in results is that in Timberlake's study, total daily intake was kept constant to control the general level of deprivation. In the present experiment, total daily intake was not controlled experimentally, only the amount of unearned food in different conditions was fixed. Consequently, the level of deprivation in the present experiment depended on the changes in the response output of each rat as the specified amount of external food was varied, Table 1 presents the mean body weights of each rat In each condition. Table 1 shows that compared to the FT-oo control condition, both rats exhibited increases in body weights, although the increase was greater for R11 . Body weights did not change systematically across conditions of varying FT pellets, however.
Experiment 2
Experiment 1 differed from Timberlake's (1984) study in that access to external food sources was interspersed with shorter work periods, as noted above. As such, the results of Experiment 1 might be expected given Timberlake's demonstration of effectiveness of external food only when immediately preceding work sessions. Contrary to what might be expected from the standard practice of extrasession feeding following 1-hr sessions under food deprivation regimes, Timberlake found that external food provided immediately or 1-hr after the work session was ineffective in reducing withinsession responding when baseline intake determined subsequent total daily intake. Perhaps the ineffectiveness is attributable to the specific deprivation regime instituted in that study. In the present experiment, rats' responding during the work session determined the total daily intake, only the amounts of external food were fixed in each condition. Also, compared to Experiment 1, access to external food sources was delayed until the end of the 4-hr session. In this respect, the present experiment is similar to Timberlake's 1-hr delay from the start of the work session.
Method Subjects
Three naive, male Sprague-Dawley rats (Zivic Miller Laboratories, Allison Park, PA), R41, R51, and R61, weighing about 349 g, 307 g, and 385 g, respectively, and approximately 90 days old at the start of the study, lived continuously in standard operant chambers. Water was available in bottles located on the right wall at all times.
Apparatus
The chambers were as described in Experiment 1. 
Procedure
The rats were exposed to the same procedures described in Experiment 1 except that instead of the 16 periods of FR and FT schedules, a single 4hr period of work followed by 80 min of FT-pellet deliveries was implemented daily in the present experiment. Table 3 presents the sequence of conditions for each rat, showing the schedules in effect, the number of sessions, and the mean body weight in each condition. Each rat received a different sequence of conditions and R41 was not exposed to the FT 120-s condition. Rats 51 and 61 were exposed twice to the FT 30-s and FT 10-s schedules respectively. Stability criteria were as described in Experiment 1. Sessions were conducted 7 days a week. 
Results and Discussion
Data presented for each rat are from the last 6 days of each condition. Figure 2 presents total number of lever presses and 100 across FTschedules providing different total amounts of external food for each rat. IDOs were calculated as described in Experiment 1. Figure 2 shows that, for each rat, increasing the amounts of FT pellets engendered a decreasing trend in responding and increased the "openness" of the economies as signified by increasing IDOs. The conditions defined by increasing FT pellets in the present study ranged from 10% to 73% open economies for the three rats. Thus, the IDOs generally tended to be lower and moderate compared to those observed in Experiment 1 and previous reports, under similar conditions (e.g., Imam, 1993; Imam & Hursh, 1991) .
As in Experiment 1, compared to the FT-oo control, the availability of external food sources decreased lever pressing during work sessions for each rat. Also, increasing the amount of external food produced orderly decreases in lever pressing as more open economies were defined for each rat, but the magnitude of the decrease was less than those observed in Experiment 1 (cf. Figures 1 and 2) . Although, consistent with Experiment 1 and previous studies (e.g., Hursh et aI., 1989; Imam, 1993; Imam & Hursh, 1991) , the results of linear regression analyses show that lever presses were inversely related to IDOs, the relation was not as strong in the present experiment (see Table 4 ). Two rats showed a Rat R41 R51 coefficient of correlation of -.87, with only 75% of the variance accounted for. This result suggests that the 100 was differentially sensitive to the immediacy of FT-pellet availability Table 3 shows the mean body weights of each rat. Like R11 in Experiment 1, each rat in the present experiment exhibited substantial increases in body weight compared to the respective body weights in the control condition. Body weights remained fairly unchanged under conditions of varying amounts of FT pellets, except for that of R-51 that exhibited some initial decline under FT 15-s and FT 30-s conditions (see Table 3 ). In the present experiment, as in the previous one, the suppression of responding under conditions of FT-pellet availability relative to the control conditions may have been caused by the gains in body weight, and thus poses a problem for its interpretation.
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Experiment 3
Fixed unearned food presented in Experiments 1 and 2 was ineffective in maintaining a constant body weight across conditions of nonavailability and availability of external food sources. The increases in body weights in the two experiments observed across these conditions were artifacts of the procedure in which total daily intakes were jointly controlled by the fixed external unearned food presentations and the rats' responding during the work periods. Such increases in body weights were undesirable from an economic-continuum perspective because the corresponding decreases in lever pressing could not be wholly attributed to the availability of external food sources. In the present experiment, an alternative procedure, similar to those employed by Timberlake (1984) , was implemented to strictly control total daily intake by restricting both the earned and unearned food per day to a maximum determined by a condition without external food sources. Note that as long as no deviations from the maximum occurred, the proportion of unearned to earned pellets would correspond to the 100 (see Imam, 1993) .
Method Subjects
The two rats used in Experiment 1 served in the present experiment.
Apparatus
The experimental chambers were as described in Experiment 1.
Procedure
Sixteen 15-min periods of FR 45 interspersed with 5-min periods of FT 60 s were implemented daily. In the control condition, no FT pellets were delivered, thus defining an FT-oo condition. For each rat, the FT-oo condition was implemented first to determine the maximum number of pellets per day for the remainder of the experiment. Subsequently, in different conditions, a predetermined proportion of this maximum daily intake was presented in the FT component. Thus, the maximum number of earned (FR) pellets was varied to specify different conditions of response-reinforcer independence. Table 5 presents the sequence of conditions showing the maximum number of total and earned pellets, the percent FT programmed, the number of sessions per condition, and the mean body weight for each rat,
The programmed percent FT included 10, 30, 70, and 100 for R11, and 11, 33, 67, and 100 for R31. Each rat was exposed to a different sequence of conditions, and R31 was exposed to the 11 % FT condition twice. Stability criteria were as described in Experiment 1. Sessions were conducted 7 days a week.
Results and Discussion
Data presented for each rat are means of the last 6 days of each condition. In the present experiment, the IDQs corresponded to the programmed percent FT as no rat deviated from the programmed maximum number of pellets during the FR-45 work periods. In this regard , the economic conditions defined were as programmed, namely, 0% (FT-00 condition), 10%, 30%, 70%, and 100% open economies for R11 and 0%, 11 %, 33%, 67%, and 100% open economies for R31 . Table 5 presents the mean number of lever presses and body weights for each rat. Table 5 shows that R11 's body weight declined slightly (by 40 g) compared to the FT-oo control condition. For R31 , the present procedure was very effective in keeping body weights constant throughout. In the present experiment, each rat's responding decreased compared to the control condition and the response output was proportionally an inverse function of the relative amount of external food provided in different conditions. Because the rats in the present experiment worked under FR schedules and did not deviate from programmed earned intakes, however, it is difficult to assess the efficacy of the IDQ statistic. It remains to be seen whether the same procedures under interval schedules of reinforcement would yield similar results between responding and 100.
Experiment 4
The procedures implemented in Experiment 3 produced desired change in body weights relative to the FT-oo control condition, when FT pellets were provided. The results of Experiment 3 provide further support for the effects observed in Experiments 1 and 2, and imply that those effects were not caused by satiation. In the present experiment, the same procedures were implemented for the single 4-hr session. As in Experiment 3, the programmed and obtained percent FT would vary depending on deviations from the programmed maximum number of earned pellets.
Method Subjects
The three rats used in Experiment 2 served in the present experiment.
Apparatus
Procedure
The rats were exposed to the same procedures as in Experiment 3, except that a single period of work under the FR 45 schedule followed by a single period of FT-pellet delivery was implemented per day. Table 6   Table 6 Sequence presents the sequence of conditions with the programmed percent FT, the maximum number of total and earned pellets, the number of sessions per condition, and the mean body weights for each rat. Each rat was exposed first to the control condition in which no FT pellets followed the work session (O-percent FT) and subsequently, to a different sequence of conditions, which included programmed percent FT 10, 33, 67, and 90. R51 was exposed to an additional condition in which 100% of its food intake was independent of responding . The stability criteria were as described in Experiment 1. Sessions were conducted 7 days a week.
Results and Discussion
Data presented for each rat are from the last 6 days of each condition. Unlike in Experiment 3, the IDas did not always correspond to the programmed percent FT because of deviations from the programmed maximum number of pellets during the single FR-45 work periods. Figure  3 presents the total number of lever presses and the loa. In the present experiment, each rat deviated from the maximum number of FR pellets allowed during work sessions by not completing the FR requirements and thereby earning fewer pellets than programmed in one or two conditions. Of the maximum number of FR pellets shown in Table 6 for each rat, R41, R51 , and R61 earned 196,316, and 179 pellets, respectively, under the 10% FT condition, whereas R51 and R61 earned 214 and 267 pellets, respectively, under the 33% FT condition. These decreases in earned pellets resulted in corresponding increases in the lOa, indicating more open economies under these conditions than were programmed. Rat 19 in Timberlake's study exhibited similar declines in work-session intake at the 16-hr and 20-hr delay times. The results of the present experiment suggest that the economies defined for that rat in Timberlake's study may have been considerably altered. Table 6 presents the mean body weights for each rat. As did R11 in Experiment 3, R41 in the present experiment exhibited a decline (by 52) g) in body weight, compared to a 106-g increase in Experiment 2 (see Table 3 ). Otherwise, the procedure was very effective in maintaining a constant body weight across conditions of availability and nonavailability of external food (see Table 6 ). For each rat in the present experiment as in the previous one, the availability of FT pellets following the work session suppressed lever pressing systematically relative to the control condition (see Figure 3 ). Table 7 shows the very strong, negative correlations achieved with the present procedures between responding and loa for each rat, accounting for at least 92% of the variance.
The present experiment and Experiment 3 were implemented to control for the elevations in the body weights observed in Experiments 1 and 2. In the former two experiments, body weights either decreased or remained constant, suggesting that the suppression of consumption and responding by external food availability in the latter two experiments was not due to a satiation effect. A comparison of the results of Experiments 1 and 2, therefore, although between subjects, affords an assessment of a substitution effect resulting from provision of external food following the different work periods of either multiple 15-min sessions or a single 4-hr session. In the present study, the more immediate external food represented by the multiple work periods (Experiments 1 and 3) enhanced the substitution effect compared to the less immediate external food following the single work period (Experiment 2 and the present experiment), by reducing work-session consumption and responding, and engendering more open economies. These results provide further support for those previously reported for monkeys with 1-hr and 12-hr work sessions (Hursh et aL, 1989) .
General Discussion
The results of the present study showed that (a) compared to nonavailability, the availability of external food sources suppressed lever pressing and food consumption during work sessions; (b) increasing the amounts of external food reduced lever pressing systematically in progressively open economies, and decreasing the immediacy of external food diminished the substitution effect and defined less open economies signified by the moderate IDOs obtained with the single 4-hr work period. These results are contrary to Timberlake's (1984) findings and conclusions, in spite of important similarities between that and the present study.
In the present study, the FR-45 schedule used in work periods was within the maximum values of FR 17 and FR 51 studied by Timberlake (1984) . Thus, the response requirement was not as severe here as those used in other studies (e.g. , Hursh et aL, 1989 ) that reported effects similar to those of the present study. Yet, the availability of external food in different amounts from condition to condition altered the feeding regimes (e.g., Collier, 1983; Hursh, 1980; Hursh et aL, 1989) of the rats in the present study, compared to conditions of nonavailability of external food. As such, the present results do not support the specific claim that "it seems plausible that the behavioral differences typically cited for open and closed economies are based on differences in the severity of the schedule rather than on the type of feeding regime" (Timberlake, 1984, p. 123) . Moreover, in spite of the difference in the tactics employed in Experiments 3 and 4 of the present study and in Timberlake's study, the fixed daily-intake procedure in both studies maintained a relatively constant body weight across different conditions. In the process, however, substantial changes that could occur in work-session intake, which have important ramifications for the definition of the prevailing economy, did occur in the present study (Experiment 4) , defining more open economies.
In addition, the present results suggest that Timberlake's (1984) findings were not species-specific because rats served as subjects in the present as in that study. Contrary to the observation that his data "clearly show empirical limitations on the rat's ability to modify its behavior on the basis of food sources removed from the present by 1 hr" (Timberlake, 1984, p. 123) , the results of Experiments 2 and 4 in the present study demonstrated that rats' responding and consumption can be sensitive to external food sources presented immediately following the 4-hr work sessions. Although it remains to be seen whether or not rats can evaluate the availability of alternatives and, accordingly, exhibit efficient behavior over time periods as long as 12 hr as monkeys have (e.g., Hursh et aL, 1989) , the results of Experiments 2 and 4 show that the rat's time frame for such an evaluation can be longer than 1 hr (see also Collier & Johnson, 1990) .
Conventional economic theory suggests that future returns are discounted compared to current returns (e.g., Allison & Wood, 1991) . By implication, shortening the access time to external food should reduce its discount and increase its relative value compared to food earned during worksessions, which should increase the substitution value of external food (e.g., Green & Freed, 1993) and further decrease work-session consumption and responding. The results of Hursh et aL (1989) , showing further decreases in work-session consumption and responding when the delay to external food was reduced from 12 hr to 1 hr for monkeys, provided strong, evidence for these predictions. Also in accordance with these predictions and consistent with the findings of Hursh et aL (1989) , increasing work periods from multiple 15-min sessions to a single 4-hr session in the present study diminished the substitution effect. The net effect of the longer time to external food in Experiments 2 and 4, for example, was a tendency for the substantive economies to approach a 50% open/closed economy for these rats. This medial tendency was not evident in the economies defined for the rats under the multiple 15-min work sessions (see Experiments 1 and 3). Apparently, the 15-min period was short enough to provide timely feedback on external-food availability in Experiments 1 and 3 such that corresponding adjustments in consumption and responding can be made as the amount of external food was varied. The results of Experiment 3 suggest additional studies using interval schedules in work periods are needed, however. In Experiments 2 and 4, the rats appeared to have adopted a general strategy of moderate responding, an apparently efficient pattern of feeding (Collier, 1983) , given the attenuated feedback provided by the longer 4-hr period to external food. Moderate responding across varying conditions of external-food availability thus engendered medial economies along the open to closed economy continuum specified by the 100 statistic.
A wider range of 100 values were obtained in the present study than previously reported for individual pigeons (e.g., Imam, 1993) or rats (e.g., Imam & Hursh, 1991) in 4-hr sessions. In addition, results of the present study yielded a better "mapping" of IDOs compared to those reported for 4-hr sessions by Imam and Hursh (1991) . The superior correlation coefficients and variance accounted for in the present study strongly implicate the lack of discriminability of concomitant pellets as the cause of the rather poor variances accounted for by the correlations between responding and 100 in the Imam and Hursh (1991) study. This is especially true in Experiments 1 and 2 (see Tables 2 and 4) in which the strict feeding regimes were not employed. By providing blocks of external food sources in the present study, discriminability of earned food was ensured and the substitution effect (e.g., Green & Freed, 1993) of unearned food was enhanced. The net effect was a better definition of the openness of the economic conditions studied as reflected in the IDOs obtained in the present study. Additionally, a comparison of the results of the linear regression analyses for Experiments 1 and 2 strongly suggest that the 100 statistic was differentially sensitive to the immediacy of external food sources in the present study.
